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2The identification of (1I/2017 U1) ’Oumuamua as the first known minor body of extrasolar origin (Williams 2017; de
la Fuente Marcos & de la Fuente Marcos 2017) has generated substantial interest (e.g. Cuk 2017; Laughlin & Batygin
2017; Raymond et al. 2017; Jackson et al. 2017). One expects that the assembly of planetary systems is an inherently
dynamic process, in which substantial amounts of material are ejected into interstellar space. As such, ’Oumuamua
represents the harbinger of a bounty to come, as more such objects are discovered by surveys such as Pan-STARRS
and LSST. This will allow us to probe the small body constituents of other planetary systems.
However this population is not the first probe of extrasolar minor bodies, as observations of the heavy element
pollution of white dwarfs (Zuckerman et al. 2003, 2007; Jura & Young 2014; Farihi 2016 and references therein) has
already provided a wealth of exogeological information. In this note we point out that these two populations may well
be linked.
The consensus model for pollution of white dwarf atmospheres is that, typically, the heavy elements stem from
asteroidal bodies that have been tidally disrupted upon close passage to a white dwarf. To get close enough, minor
bodies must be perturbed onto almost radial orbits via scattering by planets at several AU (e.g. Debes & Sigurdsson
2002; Debes, Walsh & Stark 2012; Frewen & Hansen 2014; Mustill et al. 2017). Such a scattering process will,
inevitably, eject material into interstellar space.
To estimate this mass, we turn to the white dwarf sample observed by Jura & Xu (2012). Summing the accretion
rates of all observed stars and averaging over the entire, approximately complete, sample, we infer an average rate of
accretion of rocky material, per white dwarf, ∼ 3 × 108 g/s. Adopting a median age of ∼ 5 Gyr for white dwarfs in
the solar neighbourhood, this implies that approximately 0.01M⊕ of material is accreted per local white dwarf. The
relative fraction of ejected to accreted mass depends on the mass and eccentricity of the scattering planet (Frewen
& Hansen 2014) but values of ∼10–100 are expected for planets in the Saturn–Jupiter range and moderate orbital
eccentricities (e < 0.3). This implies that 0.1–1.0M⊕ of material is ejected per white dwarf. To convert this into a
global interstellar density, we note that white dwarfs make up ∼ 0.06 of the stars in the local 10 parsec sample (Henry
et al. 2006) so that the ejected material amounts to as much as ∼ 0.06M⊕ per star. Although this is only a fraction
of the mass per star inferred from the properties of Oumuamua (e.g. Cuk 2017), the uncertainties in such estimates
suggest any process that produces numbers within an order of magnitude is worthy of consideration.
Another reason to consider evolved planetary systems as a significant source of interstellar minor bodies is lack of
evidence of a coma emanating from Oumuamua (Jewitt et al. 2017). Post main sequence evolution of Sun-like stars
substantially increases the illumination experienced by distant small bodies in surrounding planetary systems. Models
for G, F and K stars (Paxton et al. 2013) suggest that all bodies with starting orbits within 100–200 AU will be
heated above equilibrium temperatures of 150 K during the giant phase of stellar evolution. Thus, most of the ejected
material described above should be depleted in volatiles, consistent with the properties of material accreted by white
dwarfs (Jura & Young 2014; Farihi 2016). Although the evidence that Oumuamua is asteroidal rather than cometary
is tentative (Jewitt et al. 2017; Fitzsimmons et al. 2017), this does indicate that volatile-depleted material need not
result from deep in the potential wells of main sequence stars.
The population of interstellar comets and asteroids promises to reveal much about planetary systems that orbit
on large scales around nearby stars, but care is needed to delineate the multiple potential pathways that could
contribute to the overall population. The existence of polluted white dwarfs is direct evidence that post main sequence
systems remain dynamically active, and our estimates suggest that they can make a non-negligible contribution to the
observations, especially of volatile-depleted bodies.
Finally, we propose the name ”Jurads” to denote bodies drawn from this evolutionary path, in honor of our late
colleague Mike Jura, who pioneered studies of this kind.
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